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f TITLE OF THE INVENTIONJ 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 

[CLAIMS] 

device ' in 1 ; eSin - enCaP — «' typ. —conductor 

» a lead frame shaped in accordance 

two-step etching process in , . Wlth a 

cf inne- , • 3 """"" th " * th « k ness 

nne ' lea ° S " th -ner than that of the lead , 
-hich is encapsulated with 

^ enCa P sul «ing resin in such 
«•»»« that it is substantia 

semiconductor chip ins - 

<**P « s i2e , th e lead f rajne inc , uding: 

- :::: :zr^ a — -»« - - «. 

lead frame bl a „ k , nd " " 

« .1 " lnte9 "" y ~" " «- 

" d to a " «*t.rn.l circuit, 
">« terminal columns beino <H„ .. 
I», ie.d, i„ , k ° U " ide °' the 

-ecri J / " tl0n ° rt "'°" Sl " * <»ic k „..~ is . 

semiconductor chip < s mn Ch 

mounted, the _ terminal columns 
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»•<*». termlnal por:ions arransed m t>ieit tips 

« — and ' ' S 

the semiconductor chip at it. . - 

cmp at its surface having elee-- 0 rf. 

• ^sulating adhesive, and the 

-ran ged between the • " 
et »*en the lnner Ieads and 

connected to tips of th . • e ^c. ri cali y 
"PS of the inner leads fay wires. 

2 - A resin-encapsulated CS» 

device in „„ • . yP semiconductor 

an which a lead frame shaped i n accord 

accordance with a 

^wo-step etching process in 
wnich is encapsulated wi-h a „ 

-nner that it , """"^i". resin in such a 

th « it is substantially the same as that of 
semiconductor chin in «• * " 

P 10 S " e ' the lMd '"me including: 
-nner leads having a thinness smaller than that of a 
■lead frame blank; 

terminal columns havino -.he sam * u 
the » M „ , thickness as that of 

the lead frame blank and be* no < 

-ner leads and i — grally connected to the 

ieacs and also b*in« 

9 ad3Pted " be Metrically 
°nnec.ea to an external ci- eu <- 

the terminal columns be-m 

oe.ng disposed outside of the 
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Erection thereof , k "«*«.,,.„.,. 

««» ««.,. o """" « 

oppose che lead fram> 

..«con< uc tor oMp ls „ ounted , " 
e)(DOCBH 6 terminal columns beiro 

P-«o n o f to. tip, th er,„ t to serve „ * , " ' 

the terminal e„, «r»,i„,i portions, 

1 COlUm " 5 "P»»o externellv throuoh -h 

—-tin, resin at « ^ ^ ^ 

portii h ; s ::~° r ^ - - — — 

vin 9 adhesive 

— o ti ro/rr por:ions — 

^PS o. the mner leads by wires. 

The resin-encapsulated CSP rvnp 
-vices of claim i or 2 h 

1Cad '««• - die 

p °' and the semi conducts • 

«<« electrode ta «- « »»""« 

- - r rr;.r° f - — — - 

«• A resin-encap Su iated CSP 

which a i.. d ^ h SemC ° n dU «" -vie. in 

Sha - Ded ^ accordance wi- h a - 

etching process «„ ..... 3 tw °-«ep 


etching process in such a 

- — - «- - zr; — « — 

°- ^ne lead frame a 
encapsulated with an encaosula--, 

res:n in such a manner 


n <* which is 
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is substantially the same as tha^ - 
semiconductor chip i„ size, the i ead frame including; 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as tha- c 
the lead frame blank and being integrally connected to - h 

lnn " ^ alS ° ^ Adapted to be electrical 

connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in suc h a manner that they are coupled to the 

lnner leadS ^ 3 "Agonal to a thickness-wise 

erection thereof, the terminal columns being runted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mo „ nted , th . 
having terminal portions arranged on their tips; 

the terminal portions being mad e of solder, etc. and 
exposed externally through the encapsulating resin such 
t*« the terminal colons are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip be i ng mounted ^ ^ 

leads by bumps arranged on one surface of the semiconductor 

chip, and the semiconductor c *«p beino 

c.._p oemg electrically 

connected to the inner leads. 


:esin-e 


ncapsulateo' CS? type semiconductor 
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■"vies in uhich . lead frame shapM ^ ^ 
■ --step etcHi„ g ptocess in such t th>t a ^ — 

-H.cn 1. e„c a p sula te< » 10> .„ e „ c5p5ula:in , ^ 

nann " chat st is « «,.« . 

" miC °" dUCt0r CMP *" «». 1- ftam . incluaing: 

inner ie.as h.vin, a thick „„ s SMUz than ^ ^ 
lead frame blank; 

col„ ms having the s , me tMc|<ness as ^ 
«. »«* ir a „e bIa „ t ,„ d being integrany ^^^^^ ^ _^ 

laads a „ d also bei „ g adapted ^ ^ e:ec;rica ; 
connected to ,„ extern.l circuit; 

terming „ lumns being ^ 

,. ads ln . dlracUon or[hosonaj ^ a tMcknass _ Kise 
Action tHereoi. th . tarminal ^ ^ ^ 

.urr.e. opposite t„. S ur fa ce of th . 2aad frame ^ vMc|) 

exposed e«. r „ my th „ ugh encapsulatjn9 rejin ac 

I""' 0 " °' " PS " "~ » ««-»» Portions, 

the semiconductor chin 

chip beang mounted on the inner 

ea « by bumps arranged on one su-'ac* .... * 

e SJr ' ace thereof, and the 

semiconductor chip being elec-r<r a -, 

y e - i ec.rica-ly connected to the 

inner leads. 
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6 - The r esi „- encapsulatea csp typ# 

— • — . „ cta „, ular crMs . sec;ional shape 

— f .« s respectively providea a £irjt - 

;* CMd surface - a — — - a - urth aurface . ; he 

-irst surface being opposite to rh. 

flu.h • w SCCOnd SUrface an * 

flush with one surface of rho 

rface of the remaining portion of the 

; e ;;; cave shape d ™ — - — of the inner 

f DETAILED DESCRIPTION OF THE INVENTION] 
I FIELD OF THE INVENTION] 

The present invention relates * 
semioonn "lates to a resin-encapsulated 

semiconductor device ca^m^ * 

an . " Pable ° f meeti »* the requirement for 

*n increase in tK A 

in the number of terminals and having a 
miniaturized structure and thus an „ 
effle . thUS an excellent mounting 

efficiency. More particularly , h . 

. elates ly ' the P re «nt invention 

util . . ° 3 "^—"P-^ted semiconductor device 
utilizing a lead frame shaoow 

lead n . 3Ped ln 3 mann « that an inner 

lead portion is thinner in a th ,, k 

bIank 3 thickne » than a lead frame 


s»:is« v: 


6 


OS 

$-8207 
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[DESCRIPTION OF THE PRIOR ART] 

. r„-r ■ ~ - — ~ 

" lnClUdes a di « P** 1111 having a semieo . 
"20 runted thereon ••«*eonauctor chip 

thereon, outer leads to be • 
connected to th. •Metrically 

to the associated circuits ,• 
formo . . "rcuits, inner leads m? 

formed integrally with ^. 

1130 for el ^ ^ "*"s 

f ° r 'Really connecting the tips of the ■ 

to the bonding pad , 12l ; the — 

chip U20 a .H semiconductor 

P °' and a « Sin encapsulate t h» 
H20 to p^o-ect -h semiconductor chip 

P- -eet .he semiconductor chip i 220 from 
stresses and external 

an d contaminants. This 
semiconductor device aft """-encapsulated 

device, after mountina th~ 
e-ice 1120 on the ^ the "^conductor 

tne bonding pad 1225 
encapsulate th manufactured by 

latmg the semiconductor chip U20 with rh 
In this resin «, the "sin. 

"sin-encapsulated semiconductor device th. . 
** the i nn e r leads ni2 , ' """^ 

-ws the el , SemCOndUCt0r »». -g. llb 

ine c °nfiguration o* a m rv«,o 
an assent monolayer lead frame used as 

an assembly member of the r ««i« 

— — n, :r:;:::r ~ u - 

Ending pad mi for inCl ° deS the 

inne , ^ ^ "chip - he 

^ner i ea(i s ni2 to be ... 6 
sem<— ri .. . Metrically connected to the 

•■—..oacscr aev: Ce , , ne Qu 

e. .ead ,,.3 whicn is integral 
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the i„„ ec lMd U12 a „ d lt adap;e(j t<> ^ 
«-.c«d «„ th . assdciatad circui;s Tfis in "--- 
— o ars servl „, as . dam e „ capsuiating ^ 

nmiaMm " <<«<"<• "in the resin, and . frM , se o 

fom,e d £rom . hi , hly co „ ductive metal such ^ a ^ ^ 
•Uo y( , „, „_„ , lloy) , cepper . based ^ ^ ^ ^ - 
«°r ki „, ptocess oc ,„ etching process 

»««n t l y . thara has bee „ grovin9 _^ 

-i*™*..,!.. and reduction in :hickness o; ^ 

:7 !U14!M -vi=. e„ P :o ying laad fra ;. s 

' U " »"««»«. fra „ a packaga) a „ d 

the inctease of tha nunber pf tetBinais ^ 

.nc, psuaatad se „ iCD „ duetor packase ss 
.PP.-., US . S ar . „ iniaturiaad pI00relslveiy ^ 
« the i» K! „ tim of aa „ icenductor jncrease 
prooressively. xhua> 

" C * nt 'osm-encepsuleted 

mlC °" dUCt0t P«ticux. rly % uad . pJata 
P-c-.,. ,<,»., . nd tMn , oad nac packages (iorpsi h ^ 

a greatly increased number of pi ns . 

Lead frames having inne- i 

9 ne * Ieads "ranged at small 
Pitches among lead f-ames f«- 

mSS f ° r s ^cond U ctor packages are 

fabricated by a photolithographic etch-no « 

* H iw etch.ng process, while 
-ead frames having inne- 1»ah* 

nne. leads arranged at comparatively 
■large pitches among lead frames 'o- 

a ™es .or sem;conouctor packages 


!>:!>< v ; 
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h fabriCatSd by — -r«n ff . However, ^ . 
• — a large nu ^ r ef —es 

semiconductor packaces • 

P^ns are fabricated b ' J 9 " naVi " 9 3 »«« of 

seated by subjecting a blank of . .„, ekll . 

5 the order of 0 25 mm , — ckness on 

mm to an etching process 

working. Process, not a press 

etching process fcr f _ 

"ne inner i eads will . d f " me havi "° 

-France to r ig 10 " '""^ — 

F*9. 10. Fxrst a copper alloy or 42 ,n 
^eet 1010 of a thi.v y thin 

3 thick ne« on the order of o ? s 
for a lead f ram „, - ' 25 ™ n (bI ank 

frame, is cleaned perfectly {Fio ,„ , 
Photoresist, such afi Then ' a 

su <=h as a water-soluble casein h 

— - Photor „ ist mms jo2o ove ;.;;;- - 

<««• are .,„„, „ h "' "* P"«o« slsc 

exposed, through , 

P"«r„, t . llgh , Prec. ter „ ined 

to „r rsed in * d - i<>p « <~ 

* 4U ^. inen, the thin ch fiA * 

— >- » . h . tdenin , oroce *■ — 

etchant containino *er~ic rM 
W-lp.1 oon, P o„ ent is spriye(f . " ChI °" t " " * 

« C hro ug , poctions o; - "»« >«• 


M-5599 US 


l"ds of predetermined si2es and shaoes are 
in Fig. lod " f ° rn,ed as »>•»«■. 


ThS "' the Patterned resist films ar „ 
P«terne d thin sheet 1M0 ^ " ~, «» 

5 £r. having the ■ C ° mPiete 3 Iead 

v ing the anner leads of desired shapes as sho • 
Pin to- _ • ^ " as shown i-* 

13e. Predetermined areas of the lead f 

by the rame thus f °rr,ed 

«y tne etching process a ^ 

» access are silver-plated »* 
"ashed and dried P^ted. After being 

dried, an adhesive polyi mide tape 
inner l eads for 18 st ^ to 

— -en need be , and ' - -rs are 

' and the die pad depressed t 

»- of e ; umt * th * °» « inn , r 

the „„ r surfjces js 

— - ir:. r r sm " ies: — 

r iead having a suffi c -enr 
wowing a lead 

3 . thiB she « of a small 


s»:ss« v ; 

20 


OS 
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thereof „e arran , ed ac , ^ of ^ ^ ^ - 
— , r . cent „ iniature r ., £R 

> semiconductor nar^n^ - 

Package requires inner leads fl _ 

Pitches in the range of 0.013 to 0 15 m f 

o .« °- 15 mm ' far smaller than 

•• « ~ «ne„ . leaa fra „ e is fabrlcatea by pcocessi 

-« «* . teduced tMckness , th# 

w large enough to 

r """" of4 " in -" '« — 

frSM * — « ™ «. ,o r „ th . fin . 

le " S ^ — — n, th . s „ ength the 

°>"er leads. How aver .„ h , 

e U b s . " " ,eWr,e » '» "e 

; a,ter - — - po^o. 
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the smoothness of , h . 

unsatisfactory th . • d areas 

lnnCr l6adS ca ™°t be , 0 . m H • 
flat..ess and a -ormed in a 

na 3 dimensional aer„r, 

9 Process intricate. j t is alsn 
repeat a pl atema u. ° nece «ary to 

eccnmg process for fn^,« 
" hi «> 'is, malles the '•"*"» «• >«- f»~. 

Ot'lc.,.. Thus th . f "" e Process 

- »" y . t b P " Vi °" ly ««"». „ athod 

/et &een applied r~ 

proc . IMj _ 1- 

[SUBJECT MATTERS rn or. 

- — **, P . ckag . a ; n . — - 

-tei.t«rl M p ro , r . sllvely Ctr0 " ,e «•»«.... sr. 

'CMp Pack , 0 „ . • * P '= k '"' » c.u.o 

• —n in """ PC °>°"< i. .nc, p sulatad 

- 5 - n m such a 

a manner rh.»- 

« aavan;a ; es the « «- 

li First, where the numbe- 0 * . 


12 
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0 


" <»« - 0 r.» , 0uad „.„ pa=kase) 

9 " com P«ed to the OFF or BGA 

. -l , T 1 . tf * " to 

. ::;:;; £ - ai _ ioa 

' Whe " cons ^ering the length of the Me v 
or substrate an w »w Package 
te ' and the pin number . is 3Q4 

outer leads are arrant the 
" «. b . . ' P " " — - 

se che P^n number, bur 

- ~g the 

6 ""conductor package at a k- 

Productivity. Generally in fah • hl9h 

-h- ^bncating the qp» in vhi-K 

"he oute- i.^- . in which 
leads , re ,„.„,,„ „ 

' «- «» o; the * " °-3 ™ or 

at a wid«r w ar ™y, and arranged 

wiaer pitch, the-ebv 

- — , ... ; ;rr - - — 

— « «... ;.; - — — 

ps are incorporated w<rh ,o , 
*P~1». on th , te „ perscure 

B« r..c„ 30 t o <0 „„, . . '" 0l " e " !i5 " " »» 

dUv *' tnat an jDDer Hm.-.. . 

pper - :m **stion of 
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th « Pin number of the art t <r«« 
1000 pins Tn- +u 
t«m M l. ar. mounted in 

—ay on the back surface of the CSP D<t • 

eternal terminals can be increased A ' 

increased j. n accordance w<-h -h. 

„ jk<f , the overs J; 

ShOIC " " Ien9th , ana thus * 

parasi*i> ^ ss ln the 

P -* Si .ac capacitance, and thereby she- -„ k 
de , au „. y Sno - k - n the transfer 

oe-ay time. Where the clock ^ate 

the 0F P , s proM . " S ^ CXCeSS ° f 100 "HZ, 

CSP ha " ^ tranSf " int ° the —age. The 

^ a shertened interconnection 

advantageous. Accordingly, the CS* is ad 

«f S advantageous in view 

-c... ; r „ picch - • «— *~ « 

* ln tbe of t.r»i„.l,. 

r.sin-.„„ psua . t . d « Mcondl , ctor P 

'«-. -Men c . p . ble ' »- 

mc.eased terminal number, 
f MEANS FOR SOLVING THE SUBJECT 


MATTERS ) 
semicondi 

PreSenr 4 -"«v«ntioa is a resin . 


A -esin-encapsulated 

semiconductor device in 

°-tc. w a nce with the 


!KS»< 
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shaped in aceorda „ ce a two _ scep 

of th. lead f„me and Khich „ . 

5 en=.p sulati „ 9 « si „ . «=.P.dl. t .a „ Itk , a 

9 r..„ ln suc „ , „ anner 

substantially the - s 
.'». th. > * "^conductor chip in 

:; ; the u " fc - >«* „. vlng . 

ana baing adaptaa to be 

connected to Iy 

th ;: ;r' a outside ° £ - — - ««, a „.„„., 

rnaw - h ey are coupled m 

lnner Ieads ^ a direction 

- 5 orthogonal to ,w- . rectlon 

to th.ckness-wise direction thereof th 

0 .xpo . d POIti °" S b ""' "~ °< and 

« coluBns are axposed ta thre 

c -e encapsulating r ., ff , 

9 at their outer sides- th. 

semiconductor chip at its * 

1 lts surface havino elect- 
<>«•> being mountad on . - eleCt - Me .s 

and Int electrode portions being 


i*nu v: 
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"«.c.. r . . r e si „- encapsul _ d „„ iconductor ^ * 
—nee uich th . prese „ t invenuon ^ 

« typ . semieo „ ductor device ta - - 

in a manner that * ,k,..k F ess 

that , ° f inner l6adS is thi »»~ 

that of the l ead frame and which is . 

wnach is encapsulated with an 
encapsulating resin in ith an 

3 manner that it ia 
substantially the same as that o* . • 

size - h . , . ""conductor chip in 

»"V ^he lead f rame includi 

rK.-^u * leads havinc a 

thickness smaller than that of a lead f 

terminal , ^ blank; a "<* 

termmal columns having the sam. r*- u 

le _ _ 9 hC Same thickness as that of the 

•lead frame blank an n k~- 

to an external circuit- th . , 
being disposed outsioe of - h • ' C ° 1UmnS 

tney are coupled to the inne- lead, « 
orthogonal to thlek 4 * 3 directi °" 

thickness-wise direction thereof th. 
terminal column, w . reo1 ' the 

COlUmns bei "9 mounted on the su-fac. « 
1 - a j - su.face opposite the 

iead f rame surface on which th. 

wnicn the semiconductor chip is 
n>ounted, the terminal column, k • 

columns being exposed extern 
through the encapsulatino resin at h • •"•"•"y 

9 resin at their outer sides- th. 
semiconductor chip at its Sl w 

surface having e 'ec-- 3 rt. „~ 
(Pads, being mounted on th. - Portions 

■ lnner Ieads ^ me ^s of an 

-nsulatir.g adhesive, anri w n 

and the electrode portions being 
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■«.„,.„ between th. inner ieads a „ d elec:ri _ 

r " the resin-encapsul.ted csp t „. 
fvices as describe . C!P ' conduct o 

and the semiconductor 

eieccrod. " mOU "" d " ^ ' — 

alectrod. portions i, arranged between -„ 

and the die pad. ln " ,r 

rurt„ere,ore. a resi„-e„c a ps ulatM semiconductor device 

» accordance with the present i„ V e„ tion . 

10 encapsulated CSP tvn. r6Sin ' 

cs ? type semiconductor device in uh • , 

frame shaped in ace* „ * 3 lead 

K u in accordance with * - 
in a ».„ two-step etching process 

" ' ma " n " ">« « thickness of i„„„ , „ 

»« - -e iead f ra„e and which " """" 

•bcap.ui.tin, resin in J '—"ed with an 
L5 a manner that <«. 

5 Sut >— iall y the same as that of 

the l ead f 3 — lc8 »-»«or chip in 

— ~"~ r. rr. r.~ — • 

connected to .„ b " n9 ~ " - — «», 

to an external circuit. rK 

>ein, disposed ootside o, the i„„ , '""^ C ° 1U ^ 

the, are coopied to the ; SUe " ,m " ner 

— thickness- s/ d" ' " ' 

°"«= o„ th . scr.-ac. opposit. the 
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SUrfaCe ° f the 1— on which the . 

*» runted, the t .»i , Conductor devi 

6 termi "al columns havino fB • 

PS ' the terminal portion u • 
solder, etc a * Portions be.ng mace c 

5 en ' CXP0Sed eternally .L. . 

encapsulating resin u -trough =h 

'y resin such that rh 

^Posed externally th the • terminal columns ar 

8lly throu 9h the encapsulating 

°«ter sides; the Plating resin at their 

the semiconductor chin s., 

^ner leads by buffiDS 1P ^ "»«»t.d on the 

y 0u ^ps arranged on ^ 

semiconductor chiD . °" e SUrface of the 

D , 3nd the semiconduer*. u 

Metrically connected to th • ^ ^ 

d C ° the »"«r leads. 

Also, a 

^esin-encapsulatpw ^ 
-cordance with the Conductor devi ce in 

encapsulated CSP type """" U ' 

5f> type semiconductor device in 
'rame shaped in accorn WhlCh a le ad 

acc °rdance with a : „ 0 ., fo 

a manner that a thi y Proce « 

xrame and whi^h 
encapsulating resin . " enca P^«ed with an 

substantially the same """" ' th>t U *• 

^ same as that 

sl *e, the lead - rame , " Semicond ^tor ' chip ln 

«— • — : :;rr: rr Jeads ^ • 

be ing disposed outside D - C " rCLit; Che te ™inal columns 

* the inner leads i„ Su -h 

su -h a manner 
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« thi c kn . ss .„ ise dir . etion ther . o ;";- 

«.-»! co lu „ ns bain , „ eun:es ^ th> suif>ce 

— o.. laad o „ „ Mch seniiconduc;or 

» -«.-. colum , hivl „ 9 ^ ^> 

zzr ; heir ups - th - termin " — — — 

^ ««" « . Portion 0£ 

th8 «„ iconductor chip bein9 mounted on 

inner leads. 

I- ««. r. sl „. encapsulated csp typj packa9e> 
» hava . tecEan9ular cress . aactiona 

- - , aspactivaly provlded uith a nr ; t 

•* ace ' a second su-fae* ... . 

th . flr „ surfaca being oppojice 

— 3 CO„ Cav . Sh . pa dapressea to „ aM tha 

inner lead. cne 
Meanwhile, the CSP 

tyPe "^conductor devices as used 
herein generally means resjn 

"sin-encapsulated semiconductor 
aevices encapsulated with a * 

cn an encapsulating resin in a 
manner that each of -w 

— • resulting structures i s 
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Furthermore in i-h. Z "' 
ore, in th e resin-encapsulated • 
aevice in a „„ . Plated semiconductor 

" acco «ance with the presen . . 
semiconductor chip im "mention, a 

chip is mounted on the inner leads bv s 
arranged on one surface of ,„ * 

"race of the semiconductor chio *n • 

connect. to each « -««««. liy 

9 " be Carried out in a l ump . 

f EMBODIMENTS] 

Embodiments of th. 

or the resin-encapsu^ated • 
device in accord P*u.ated semiconductor 

th reference to Figures i c- 

v iew of , he "oss-sectional 

e resin -encaDsuiat<»rt 
^cording to the f - ^conductor device 

9 to the fi rs t embodiment of the D r.. 

«. . =~„. s . cclonal vieu ;; e pt 

— «- th . lln . AI . S ; ; ~ - - — 

- - - - - «. rr~r.r - 

numeral 100 depicts a Terence 
device, no a se • """^P-lated Semiconductor 

' a semiconductor ch« D in , 

■ — it i3! i ~ iMd - 

*33 terminal columns, 133A 


*:in 

22 
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t6rminal 133B sides, Uo an 

15 ° an insulate adh ■ —psulatino 
lng ad hesav e/ and 160 a « lnf 
In the re • -enforcing tape. 

e resin -encapsul £ r erl 

* ° tne f lrst embodiment a „ 
5 "0 is mounted in . ma —conductor device 

of the . • th3t the - € ^«rode portions 

the semiconductor chip no , 
inner leads Xhe " the 

The -^conductor chip 110 is . 
connected to th . el ectricall y 

° the seco "d surface 131 Ab of fh 
inner l ead 13l Th . , * ° f the ^ °f each 

The electrical connection of th . 
encapsulated » Bi _ he r esin- 

semiconductor device 100 to an 
circuit is snH < external 

achieved by mounting the res - 
semiconductor device 100 '""-encapsulated 

— al solde- " ~ -de of semi- 

de " on a Printed circui- subc . 
-Tame 130 used in the s ^rate. The lead 

a *n the semiconductor device ion 
«• e^ ent is ^ "» ~n 9 to 

»«d fr .„. 1J0 has s • "" k '^«" 

3 thickness smaller + u 

^mited to such a shape as DO • 

iea °- s - - — coi u :; r ;;r:::;: - - — 

The inner leads , 3l , r#,Ul '* d t0 b * 

- a thickness of < 0 =m „ htr .„ 


US 
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P ° rti0nS °< "» »«- othe, «„,„ th 

131 -™ • t hictaess o, „ ls „„ 

thickness of th. i „ COr -espond ing Eo _ h 

5 <>f the lead frame blank T h. , • 
leads have a - ine . . tlpS °' *••>• inne 

5 PitCh ° £ °-« « so as - Q • 

5 increase in th „ u as * c achieve a; 

the number of terminals f or 
devices. The • M m for semiconductor 

C Second f"e denoted by th. * 
^ ^ a surface etche<j ^ numeral 

etched, but having a su k„ 
Profile, so as 9 sub «antiali y f 2at 

to allow an easy wir. k 

"»u,b the „ cond * * hi *> «ren 9th even 

»-« J C «~ „ lth the u „. 

— - - ~ t ;r: orci " 5 * p - !6 ° *■ 

« «. inn . r leaas are ; » - 

^«c, t . d by « chl „ °" th5iC • 1..- 

described below. «„,„, „ 

-«««.«. direeuy th . u , d ' " " i " P °»»"« to 
"»P. .s ,bo„„ in Fi , 6a to beve . 

ln . «... ^ — «eh in , th . 

to ..b. C0BTOMa9 ;; he - 


»:ss< v; 

2< 
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.*»•• inner Je ed s 1M are ;;xed k 

160 » «-« - 6c( ,, „ 

encapsulated • whe "sin- 

t6d sem iconductor device a-* , 

*»ethod f „ r the fabtication 

=e»ico„d U ctor device "■«-.ne.p.„ 1 . tM 

^ w u.i now be rfpc-r; w _, . 
' shown in rio « bribed an brief. First, 

5a, a lead s 

•» «chino and f rom wMch -bricated by 

— * by a cuttino 6 UnneC " S -V Portions are 

^ ° cutting process <e ^ 

"I" tip, o£ " '» • — n„ that 

the anner leads a -e h** 
Moreover, i* th „ . directed upwardly. 

' *• the inner leads a-e • 

"P« of the <nn , 9 ln Cheir Wh, the 

tie inner leads are ' <m h k 

«q.i«d. Then th . . " ' y " P ° iyi " iae «•!». « 

en ' th « surface o* 

110 ""in, eaecttoa . "■*«—«.« d.v ie . 

ectrode portions in 
««=«d do-„„. r d ly 1U *»* "".on 

" th * '"'"rod. portion, ar. ,rr.„o.d K 
'»»« l.. d . m . T „ en th. 

' the «">iconductor devic . 

«—»« flMly o„ t „, 

*-»l«in, ,dh., iv , !50 . ' "" ! b " -»« °< « 

Th.h. „ , bo „„ in flg ^ 
«l«tric.Uy connected to th ?°-"on s , Ie 

* «te, „.. Subseouenu ;" " •«* .3, 
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^ the conventional encapsulating resin „ 
Fig. 5c c k ' es sho ^- i- 

5c - Such an encapsulation with the res<n «. 

ou * using a desired mold i- . man 

u l " a manner tha- r*-,^ . 

s - - ^ „ 

ai ^y* the formino of -s^ 
etching of the lead , ' ^ CU « iB « ««. 

* * tne lead frame results in f w 

tim *- The dam bars n6 , *" the Savin * of 

oa " 136, franie portions 

^ad frame no as eK tC " of the 

110 as shown i n Fig s ar „ 
terminal portion removed. Next, 

Portion 133A made of solder is *r- 
outer surface of each r ■ "ranged on the 

each terminal column to fabricate a r ■ 
encapsulated semiconductor device Tne """" 
serves «. faclllt ^ tM *~* P««ion 

facilitate connection of th. 
encapsulated ^ the resin- 

tea semiconductor device to 

A m«choa for etchin, th . ,„„ . 

- » «... .. .. : : - n5u — - 

— » <•-« 1«- .. ... . P! " -- ~ hi " 

----st embodiment shown i n 
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F ' 9 - »• In particular, the ero„-.. eclo „, 

8a to 8. sectional v le „ s o; r 

correapon. to a croaa s.ction t. k .„ 
" - « - ... raapa= tively . In " * «" 

5 »" ««« P-eroa. 630 fi « 
°P"ln 9 a. e50 «„. e Pe " ln9 - 640 »<=»„<, 

raap, ctiv . ly . , — - l«r 

— — Pattaro p/. t / T" " ^ 
P»ter„ed to for . £U " S a " 

«~ ~ « r:i p ;r n> 82oa *-* - — 

a second ODeninos s.n 
(Fig. ea). ' 9 840 ' respectively 

Th * first opening 83 0 «. .h 

adapted co the W 

10 to hav « an etched flat b«rr 
tMckness smaller than «, SUrf<,Ce ° f 8 

> — proce " *~ — — «0 in 

^ f - mi " 5 the 

P-«i.Hy thinned pert<on ' 3 tOPOl ° ?y ? — < » a 

Por.. 0n by etching in , . . 

can cause hindrance - **>W»t 

6 ln a . raping process „ a 
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: - * tchea „,. as te be su£ficienuy i>tge uithout ^ 

ot «■» in „„ leaas . Ihereafter _ surfaces ^ 

»«- — M, nk 810 „ ith resist • 

•"he. usi „, a <e Be . e(iiMid< 

temperature of 57 -r « 

SPr8y PrCSSUre ° f 2 - 5 ^/cn,2. 

: r process is terminated - - — - - - 

o ' e , d S 3 d6Pth h - -3 of the thickness 

of .he lead frame blank (Fig. 8b) . 

though both surfaces Qf ^ Mank 

Ultane ° USly — *» etching process, it is 

~ sary to simultaneeusly ^ 

J 3 — bla - 81 °- - — an etching process ma 
be concurred at the surface of the lead f 

with ,1, rame blank fo ™ed 
with the resist pattern s?nn k 

2 ° B haVin 9 °Penings- of a desired 
shape to form at least . • ^ 

usino ° f the inn « 

" SOlUti0n ' '» ^ — • -e etching 

Process is terminated after <*-.« • 

deoth a . k ob.a lni ng a desired etching 

depth at the etched inner 1 m h f 

why both , ''^ re9i ° nS - The ««on 

w "y both surfaces of the , 

6 lead f'ame blank 810 are 
Simultaneously etched, as in tM« w 

* n Chls ••*od*«.n S . is to reduce 
tie etching time taken i n a . 

.. 3 se «"dary etching process as 

oescrioed hereinafter 

♦he total time taken * or the 


»:»»< v: 
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i- case * etchin9 oMy _ sur;ace o; ^ 

Subse q uenti y . the surface ^ 

5 850 etched at the fit,, 

first open.r,, 830 is ,„ tirely 

n etch-resistant hot-„eit „ cidic „.„ ^ 

cover the resist pattern 820 A ,Fi,. Bel. 

It is unnecessary to ceat the etch- -esis-.r- , 
o-r the entire potion „ sur , a „ " 

etch r . lk 15 P«?«rr«d that the 

etch-resistant laver fifln k~ 

of th. . ° V " t,>e enti " ■>«»<=" 

r "°' - sh ° un * — - - «.-««.« 

pi,:" — — -0 e„ ly 0 n the surface 

Portion including the fir«r 

wne iirst recess fl^n * , . 

•tch-r.sistant ,. y . t „. "* 
<•» alkali-jojubl. wax, ,„ y 

etchinn »»i««nt to th. 

r v oit aurin ' etcMn ' may b * * - '« — 

<he etch-resistant layer 880 is not , . . 

nGt lim "«d to the 

above-mentioned wax, but mav h« 

S1 bC 3 wa * °' * UV-setting type. 

Since the f irsc recess yp 

nCd ° y tne P-- ima --- v aching 
P-ocess at the surface formed «... . he _ 

w-w. .he pattern adapted to 
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™ ' °»'>< « inn., laaa tl „ .... . 

««h e tc h - raslstant layer eso , ' • 

* Wlw , , 

eteh ^ Y ecc fting process. 

«c h - resjstant ljyet enhan ^ s . 

5 -e„ 9 .. h o, the lead fr _ Mank se „ ■ r ' 8 - , " a - 

possible to enabl* » aIso 
•» ««..«. spcayi „ 9 pressute _ V« 

or above in kg/cm- 

• ' ^ the "condary etching proc .„ - . 
graying pressure „ P-ocess. The increased 

— „ v \ :::r the p ™ - — - - 

ine thickness of ^he * 
-ondary etching process Th " 

subjected to ^ ^ bl *°* *■ 

- a secondary etching process. In this 
secondary etching process , th# # 

"ched at its , ^ bl8nk 610 is 

at its surface formed with th- #• 

having a r€CM « e 5° 

9 a "at etched bottom surface ta 
Perforate the lead , completely 
tne lead frame blank sin .w 

tips 890 of th. • y f ° rmin9 the 

of the inner leads (Fig. 8 d) . 

The bottom surface 870 of 
Dr , ° f each "cess formed by th. 

P"0»ary etching process and parallel e „ 

' 1— frame is flat Ho ° f ^ 

recess D ■ • ' ^ ^ S ^'* <" each 

^cess pos^oned at o Pposite sidefi . 

^0 have a concave shaoe de D °"°" SUrfa « 

-r lead. Then, th . ^ *< - 

636 -" ame is cleaned. After 
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completion of th . , 

the cleaning process -k 

•» --tieUv ^ " ""«™ end ,,„„ 

" if 'US, a lean * 

— « «. is obtai „ ec) in wM d . --- . 

a fane patch. The r«m„ , 

l.y.r eeo end r . slst "" OVal " «» 

"OA e„ d ej0B) . k „.«.„, 

as achieved usino 

solution servino to h- ^oxide 
" 9 to d "solve them. 

etCMn9 ^ in which h 
^ducted at two separate ' is 

— ■ - — ; r,r: s ':;r c "^' - 

-">«"«» cen b . ebt . inM 

-'•b.-ie.t. the lead , " Chin9 "• th <"< "ed to 

le " f ">»e J30 used i„ ch . 
and shown Sn r the P'M.nt invention 

**• 6 * "d «!> involve, th. . 
«„. „ ethod "» — »«P .tchin, 

«"•» , onMd . "* ">« o, e.ch 

W eccordence with - 
"nen.se o, the tip „ u ab ° V ' """"^ «■« 

-- i. -Pendent on . 'J^J™ ^ '~« » »»• 

- „ th . inner ;;;; ;~~ »« «, 

— — cen neve , , » » 

« °< 1.. =. end . tip D . CO ""™ i *< " • >«- 

s ^ n 9 a small b^ank -h^u 

o-a.iK Sickness t 
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«n« le. d Pltch p e; 0 . 12 ' 

in Fig. 6a can be f ....,„ .... . 
vhe-e .„. ■ o--»e.2y obteaned. However, 

"«-• -»e lnn . t lMd , ire 

"os. of th. comparea to 

«„oe e °*° 3i " ent ' >— "a« a 

bv a bound to each other 

by a co ""ecting member m B as «k 

as shown in Fio s<-/t. 
the connecting member 131* h ' n ' 

"nnece S sary for th- fabrication 
of a semiconductor packaa, • °"cation 

^ obtain a lead f °" ^ °< * — 

lead frame shaped as shown in rig.. 6a 

-pa 1 :;;;::: 0 ' fa ~- — „. ha Vi n 9a 

- - P e ; ;r; in f ^ 7a - - - - 

P Dy etc hing in a state where a ^« 
231B is * connecting member 

is arranged on the ties at -w • 

^Ps direct, ^ lnner :eadS t0 bind the 

P5 d-rectly to the die pad, as ss„ 

"- y P°-t-ons in the shaoed , 

- ec -eod frame may be cut 

!»:!»< ... 
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off. Moreover, rig. 7b «, a cr „ 

-i cr3 ss-sectional v , ew . . . 

along the l ine cr , r „ V ~ ew =axe n 

C21-C22, and the l ine E11 . E21 . _. 
^ows a cutting lijje> » 7e(44 , 

accordance with a •• Pl ~'* 
with a Jig pIating process> u 

are cut o'* r~ • ^- P°--icns 

where unnecessarv " — . 

ecessary portlons ^ 

are cut off to obtain the lead f rarae h • 
shown in r< g 6a haV1 " 9 a s hap e 

n "9- 6a, a reinforcing tape 160 <* , 
^ generally used P«>lyi»ld« tape, 

V USed ' as shown in rig. 6cf-,-, e ■ 
reinforcing - aDe ■ , *=<~i> • S im il ariy , t 

9 ^ Pe is also US ed in the case of 
-necessary portions in a SCruc . °' CUtCin9 °" 

th. connectino k ^ ?C ' W >^« 

connecting member 131b is cut Q *# k 

to obtain a shaoe k * mea " S ° f 3 

shape shown in rig. 6c(i , {) a 

C "P ^ mounted on the , . ' --"conductor 

enforcing - ape ^ f *~ the 

9 ^ Pe atiach ^ thereon. Also th . 
semiconductor chir, • mounted 

chip ls encapsulated with a r • 
condition where the lead tr *" * 

lead frame still has the tape. - 

" S — -vice of this J \Z 

-ss-sectional shape as shown in „, , , ^ ' 

surface (second surface, l3i Ah . w 

a width Wl s:ign:Iv mo . e 131Ab ^ has 

/ mo.e than the wid-* K 2 . 

Th. .„«,,. „ ,„„ - - » °PP»»« 

* b ° Ut !0 ° --"> «='« «h.„ 

w " * ac tr >© central do--< 

PO-.ion of the tips when viewed 
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in Action of the inner i. ad . K . 

n« * Sickness. T v... 

, - ........ ., .r.r,rr r~ 

"* COnne «^ to a sexniconductor chio , 
* * w"e l 20A or 120B thi * ' " ^ 

- - — - ;rr:rr r "" 

etched fiat surface nn ^epacts a 

■ SCe ' 131Aa a surface of a lead f 
an <* and 1213 r .. blank 

— , Prooert ;/ r * is • — 

• "y, as the etched flat surface d«. 
roughness, rig 9fiiil . * d ° 6S not have 

<=«P- in thi, c.s. > " " lre " b0n<1 " " ' «»ico„ductor 
• 5 case, however h^u 

«P MIC of the , " ° PPOSiCe of the 

the mner lead are tlmr k 

— than tnat in . . Iat ' bUt ^ - -i-th 

C m a direction of th» • 
in , ddition , e 

*• — — — ■ «...«.; it. : r - 

9310 or 931=- obr • fch * lnner l«*d 

- ° bCained ^thinning in < ts . hle , 

b * "ch^nc. :s wir.-boad.d to a 
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semiconductor r*k<~ / 

tor ch.p ( nct shown,. In zhis 

Pressed surface t(l • however, 
aCe ° f the inn « lead tip ,- s ... # . 

the „ ire . bonain - ;°; i : at " — 

• Poetic quallty . b ° na "" ™«*»«y and 

A modification to the ruin ... 

or t„. „„ t ' -iconductc- 

3 cr °ss-sectional view in„„ 
' -"e si „. encaosulatM *»»■»'«». a „odi f icatio„ to 

Psuleted semiconductor device „f t 
-oodi m ent. ind Jc 

is . " -"ici-. 

view when viewed f rom _ 

~ctoc device. „„, JT^t ' 

-icondoctor device. ana „, 2b . 

«• line „-« of riQ , ■ ""-° n ""«P»"«"9 to 

«cordi„, „ th . modl ,. ' *" "" i «'"»~tor device 

tne »>o dl ,ie»tion j d j f , . 

«»« e^odi».„t i„ teratnal " th th>r °< «*• 

>°<«on. „ their , ™ lnil P °" 1 " »»• «>. 
*- tneir tiDs = ^ _ 

ps are Protruded .»,... 
"sin 140 Th. * * externally f rom a 

,0 * The surface of the tin ~, 

-p. U i. t .d dev; c ; : " ountin9 the 

-vic. 10 0A of this n,oo- ica .. ' ""-conductor 

- «-ion is identical to that of 
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firSt •«bodi».nt except fo - the - 

A resin ^ rminai Portions 133a 

"^-encapsulated semiconductor . 
accordance with ■ device ia 

Wit h a second embodiment win n - . 
Fi ^- 3a is a cross . WlU nsw oe described, 

cross-sectional view of 

semiconductor devi c „ reSin -«=«?suiated 

evice according to th . 
Fi *' 3b is a cross a . Second embodiment, 

cross-sectional view of 

— • U« A3-A, of the „ " '« »*« 

"".-.actional '• »• «<> Fi,. j e(I , is , 

^a. In r^'o 3 

— chip. J30 , , UCtC " MO a 

' «"« — ce. 23iSd a four """ d «». . 

* Ansu l«ing adhesive wmi 

— . P o r „ ons are electricali ; he — *»• 
25 -•-»« ... t„. «. paa m the »>• 

" "* insiae ' ">« *3*ctrod. 

'««»« « 
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Portions 211 are arranged between the inner Ieads ^ 

die pad 235. Moreover , ift th . £econd 
s-ilarly to the case ef the fi „ fi emoodlment , eIectrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by hunting the semiconductor device^ 
200 on a printed substrate by terminal portions made o* a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. In this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
«. P- 235, and the die pad 235 and the terminal 
columns 233 are connected by the .nner leads to each othe^ 
-hereby dissipating heat generated in the semiconductor 
chap through the die pad. Also, the adhesive 250A 
necessarily needs to be conducts. However, where the die 
P- and the semiconductor chip are connected together by 
—n. of the conductive adhesive and the die pad is 
connected to a g rou nd line, it is possible. to not only 
°bta in a heat dissipation effect, but . also to solve a 
problem associated with noise. 

Similarly to the lean * 

r to tne lead frame used in the first 

embodiment, the lead frame jin 

xrame 230 used m the second 

embodiment is made of a?i , • 

ot 42% nickel-iron alloy. However, as 

shown in Figs. 7 a and 7b rh~ i ^ 

ib, the lead frame 230 is shaped to 

nave the die pad 235 ann 

Pao m and the inner leads 233 having a 

thickness thinner than tha- „* .k 

tn «* o. the terminal columns. The 
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«™inaa colons Mch nave , thickne „ p . „ ,. ^ _ 

l«d. are a „an,ed „ . pitc , o; 0 ;2 ^_ 
-«in, . demand for che lner .,,. d term . nai nj ^ r ^ ^ 

semiconductor device. The second 23: , p „. ^ 

inner ,..„ i. „„. , ueh tn , t .„ y tp ^ ^' 
"ird and roorrn SU r fa ces 231Ac . nd 231Ad ^ ^_ 

concev, snape d epre SS ed coward ,„. inside or tn . inner 
I—. This scr„c tU re exMMts . M gh s t ren,tn even «„.„,„ 
'he second face ,vir. b o„di„ 9 !orflc „ is 

^ric ati „„ of th . resin-encaps.iaced semiconduocor 
or me second emfcodimenr is carried ouc in 
accordance *nn s„o stanti , Uy cne sa„. process as that 
the first embodiment. 

*« -ample, in . modification tQ ^ 

encapsulated semiconductor devi- e of -h. «. - 

e 1,e of <- h « second embodiment 
dP-in, „ 3 C i, formea on the tlp of >ach ^ 

»3 -a in t(1 . a,odir ication t0 ch . 
Th. op,„ in , „ .^^^ ^ 

»«» MO sue r„. t th . tlp h . vin9 owin9 servej as 


the terminal 233A. 
A 


resin-encapsulated semiconductor device in 
accordance wlth a third embodiment .ill now be described 
"...«. is a cross-sectional view of a resin-encapsulated 
semiconductor device in accordance with a tnird embodiment 
and rio. <b is a cross-sectional view of an inner lead 
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taken along the line A5 _ A6 Qf p . g <& ^ ^ ^ ^ 

a cross-sectional view of a cereal column taken along J e 
B5-B6 of , lg . , a . In Fig . a rfiference ^^^^ 

oep.cts a resin-encapsulated semiconductor device, 3 - c a 
semiconductor device, 311 pads, 330 a lead frame, 331 ir~ e - 
leads, 331 Aa a f irst surface , 331Ab a ^ ^ 

a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333 A terminal portions, 333B sides. 335 a d ie pad 

340 a encapsulating resin, and 360 a reinforcing resin. 
Unlike rh<> 

° r ""nd embodiment above. the 

M " le — ««« "0 ln .ccord.nc. „ u „ 

«mbodim.„t includes bmps 3U t ^ ^ hj ^ 

*»-iy o„ the in „„ le>ds 330 and el . ctriMUy connect 

semiconductor chip 330 ,„ a th . inner 3eads 

«. =h. fi , st or ,,co.,d embodiment, electric! 
connection o, the semiconductor device to .» .xt.cn., 
'"oust , s achieved by mconUng sem . eonauctoi ^ 

• printed sub.tr... by t.cmin.i portion, 333A m.d. of . 
...i-.ph.rici ,oid.r .„d .rr.n,.d .„ the tip. of th. 
terminal columns. 

Simii.rly to th. ,..„ fr4 „. in ^ f ^ ^ 

»co„d embodiment, th. „„ used ^ ^ 

embodiment is made of 421 nirt.i 

nickel-iron alloy. However, the 

»«- h.vin, . thicn... ,h l!M ,.r -.nan th.t ... „. !er „ in>3 
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•« e, uai to th . ^ ^ ^ 

«. '-.s - such that , the lMd frama ; asa 

-tin, a de „ and foc th .. inc£eased ^^^^ ^ ^ J 

r;jT 3m is su - th - *■ » 

«nc. sh4p . dapreasad _ of ^ ^ 

~ • , ven theu , h 

the second face (vir* h^m- 

1 wire bonding su-faepi ,• «, 

* l4ce) is narrow. Moreover, 

c , th . .- Min . encapsulataa se „ iconduecor 

«c.«. nc . wsth sobstantialJy th> 5 _ ss ^ 

«« ,^ oai „ ent , . xe . pt th>t samiconduc 
mounted fixedly on the d,. , 

with th ' f0ll0Wed by • n «P«l-tion 

the encapsulating resin. 

">r example, in a modification ^ ^ 
encapsulated semiconductor devi Ce of th . ^ 
an opening 333C <s ^ 

C62 , ° rmed ° n the of each terminal 

column 333 as in the modi fiesta , 

CaUon to ^.-st embodiment 

S ■* J,own in ri 5- 2- The ooenin 3 . «, r 

- ^-->9 is pro:ruoeo externally 
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<«■ th. encap Suiating resin ^ ^ ^ ^ ^ ^ 
the opening serves as the terminal 333A. 

(EFFECTS OF THE INVENTION] 

P"sen t i nvention providfi5 . 
semiconductor devicft employing above . mentioned 
«M«h is capable ef meeting a 

urease, terminal nu^er and is excellent in mounting 
efficiency. Furthermore, the 

. . ne "sin-encapsulated 

semiconductor 

tor °evice in accordance with 

" lth khls invention does 

»« -.-ire . process of cuttin9 or benjin9 ^ ^ ^ 

shown in Fio iik 

"9- lib. As a result of this rHo 

Ui "is, the resin- 
"c. 5ul . tM se „ lconauetot deviee ^ ^ 

=c Pl .„. rlty . Jn additio „ te these 

B "" tlc " -™ '» . *l. y ti „.. 


